INTRODUCTION
Two decades ago, the Supreme Court sought to promote more effective, transparent patent litigation in Markman v. Westview Instruments 1 by ruling that "the construction of a patent, including terms of art within its claim, is exclusively within the province of the court."
2 In so doing, the Court removed interpretation of patent claims from the black box of jury deliberations by holding that the Seventh Amendment right to a jury trial did not extend to patent claim construction. Failing to find clear historical evidence of how claim construction was handled in 1791, 3 the Court turned to "the relative interpretive skills of judges and juries and the statutory policies that ought to be furthered by the allocation." 4 It concluded that federal district court judges were better equipped than juries to resolve the mixed fact/law controversies inherent in construing disputed patent claim terms, 5 thereby leading to more effective and transparent patent litigation. Fully achieving the Court's goal of more effective and transparent patent litigation, however, depends on district judges having the flexibility to learn pertinent facts, build a reviewable record, and explain the basis for their claim constructions.
Courts interpret patent claims from the perspective of persons having ordinary skill in the art as of the time of the invention. 6 Since few judges 417 (1987) [https://perma.cc/87KF-HJMV]) (explaining that under the "historical test," the Court examines whether a cause of action was tried at law (or was analogous to a cause of action tried at law) at the time of the founding of the nation). 4 Id. at 384. 5 Id. at 388-90. 6 See Multiform Desiccants, Inc. v. Medzam, Ltd., 133 F.3d 1473, 1477 (Fed. Cir. 1998) have such training and knowledge, they must step into the shoes of skilled artisans. As Professor William Callyhan Robinson explained more than a century ago, the court may look to:
[T]estimony to explain the meaning of its language, or to expert evidence to ascertain the essential characteristics of the described invention and the differences between it and other patented inventions, or to papers in the Patent Office which are connected with the patent . . . to show the significance which [the inventor] attached to the terms. 7 Thus, when parties dispute the skilled artisan's interpretation of patent claim meaning, resolution of the controversy appears to have a factual character.
Unfortunately, Markman's promise of more effective and transparent patent adjudication has been frustrated by the Federal Circuit's adherence to de novo review of all aspects of district judges' claim determinations, including how skilled artisans understand patent claim terms. 8 This standard has had the perverse effect of dissuading district judges from holding evidentiary hearings 9 or explaining the reasoning behind their claim constructions. 10 The Federal Circuit's view that claim construction is a pure question of law has instead focused district judges' attention on reading and decisions consistently. 17 The critical issue of claim construction was shrouded in the mystery of jury deliberations.
A. The Markman Decision: Trial Judges and Claim Construction
The Federal Circuit considered this impediment to transparency in its en banc Markman decision.
18 Some Federal Circuit judges assumed that if claim construction involved factual issues, then the Seventh Amendment right to a jury trial prevented a district judge from construing the patent claim. 19 The majority opinion, however, worked around the Seventh Amendment impediment by holding that the construction of a patent claim is a pure question of law, 20 which had the effect of allocating responsibility to construe patents to the district judge. It also meant that the district judge's construction of the claim was subject to de novo review. 21 The court masked the inherently factual nature of claim construction by reasoning that although the trial judge may use both intrinsic and extrinsic evidence in construing claims:
[E]n route to pronouncing the meaning of claim language as a matter of law based on the patent documents themselves, the court is not crediting certain evidence over other evidence or making factual evidentiary findings. Rather, the court is looking to the extrinsic evidence to assist in its construction of the written document, a task it is required to perform.
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The Supreme Court affirmed the Federal Circuit's conclusion that the Seventh Amendment did not require claim construction to be allocated to juries, but through very different reasoning. 23 The Court held that the district judge should be responsible for claim construction based on judges' "training in exegesis [of written instruments]," 24 notwithstanding what it characterized as the "mongrel [or mixed fact/law] practice" of patent claim construction. 25 In a critical passage, the Court explained:
[C]redibility judgments have to be made about the experts who testify in patent cases, and in theory there could be a case in which a simple credibility judgment would suffice to choose between experts whose testimony was equally consistent with a patent's internal logic. But our own experience with document construction leaves us doubtful that trial courts will run into many cases like that. In the main, we expect, any credibility determinations will be subsumed within the necessarily sophisticated analysis of the whole document, required by the standard construction rule that a term can be defined only in a way that comports with the instrument as a whole. Thus, in these cases a jury's capabilities to evaluate demeanor, to sense the "mainsprings of human conduct," or to reflect community standards, are much less significant than a trained ability to evaluate the testimony in relation to the overall structure of the patent. The decisionmaker vested with the task of construing the patent is in the better position to ascertain whether an expert's proposed definition fully comports with the specification and claims and so will preserve the patent's internal coherence. We accordingly think there is sufficient reason to treat construction of terms of art like many other responsibilities that we cede to a judge in the normal course of trial, notwithstanding its evidentiary underpinnings.
26
In contrast to the Federal Circuit's Markman opinion, the Supreme Court did not deem patent claim construction purely a question of law. Rather, consistent with its characterization of claim construction as a "mongrel practice," the Court noted merely that claim construction was a matter "exclusively within the province of the court." 30 In a sharply divided decision, a majority of the Federal Circuit reaffirmed its view that claim construction is a pure question of law subject to de novo review and downplayed the Supreme Court's more limited characterization of claim construction as simply an "issue for the judge, not 26 Id. at 389-90 (citations omitted). 27 Id. at 372. 28 of appellate review among the seven questions presented, 40 the majority opinion ultimately sidestepped the issue. Nonetheless, the Federal Circuit appeared to backtrack from Vitronics skepticism of the use of extrinsic evidence. The majority in Phillips authorized district judges to consider extrinsic evidence, but deemed such evidence to be less significant and reliable in determining the scope of claim terms. 41 The majority recognized that expert testimony can be useful:
[T]o provide background on the technology at issue, to explain how an invention works, to ensure that the court's understanding of the technical aspects of the patent is consistent with that of a person of skill in the art, or to establish that a particular term in the patent or the prior art has a particular meaning in the pertinent field. However, conclusory, unsupported assertions by experts as to the definition of a claim term are not useful to a court. 42 While the ultimate Phillips decision formally retained the de novo standard, the reversal rate dropped precipitously the week that the Phillips argument was heard and has remained approximately one-third below the pre-Phillips reversal rate. 43 Even though a majority of Federal Circuit judges were unwilling to reverse the Cybor de novo standard, our analysis reveals that by mid-2005 a consensus emerged among members of the court that the court should ratchet back appellate scrutiny of claim construction determinations. 44 The indications supporting this inference include: (1) the reversal rate dropped well before any district court cases that could have been influenced by the Phillips decision reached the Federal Circuit, 45 (2) the rate dropped for all members of the Federal Circuit, 46 (3) the rate fell across all technology fields except one (business methods-which could be explained by the hand-wringing over patent eligibility that ultimately led to the Bilski 47 against Sandoz and several other firms seeking to market generic versions of the drug. Sandoz defended on the grounds that the patent was invalid because Copaxone's active ingredient, characterized as having "a molecular weight of 5 to 9 kilodaltons," was indefinite. 56 The patent did not specify how molecular weight was determined and hence was "not amenable to construction or . . . insolubly ambiguous," 57 the Federal Circuit's indefiniteness standard at the time. 58 Sandoz contended that there were three methods to determine this weight-the weight of the most prevalent molecule, the weight as calculated by the average weight of all molecules, or weight as calculated by an average in which heavier molecules count for more-and therefore Teva's failure to specify a precise meaning rendered the claim insolubly ambiguous. 59 After considering conflicting expert evidence, the district judge credited the testimony of Teva's expert in concluding that "a skilled artisan would understand that the term 'molecular weight'" is the weight of the most prevalent molecule. 60 On appeal, the Federal Circuit reviewed the district judge's claim construction de novo and concluded that the claim term in question was insolubly ambiguous.
61
The Supreme Court then granted certiorari on the issue of the standard of appellate review in patent claim construction.
62 Justice Breyer's majority opinion began with reference to the Court's 1996 Markman decision, noting that the Teva case "involve[d] claim construction with 'evidentiary underpinnings, '" 63 an issue that the Federal Circuit downplayed in its adherence to the Circuit's own framework. Justice Breyer then crisply set forth the operative principle governing appellate review, holding that Federal Rule of Civil Procedure 52(a)(6) requires a court of appeals to uphold a district court's findings of fact unless they are clearly erroneous.
64
The opinion then emphasized that this "clear command" applies to all of the courts of appeals and "does not make exceptions or purport to exclude 56 The Court noted that its Markman decision "neither created, nor argued for, an exception to Rule 52(a)," 66 and recognized that "subsidiary factfinding is sometimes necessary" in patent claim construction, 67 directly contradicting nearly two decades of Federal Circuit jurisprudence. The majority recognized that while "[c]onstruction of written instruments often presents a 'question solely of law,' at least when the words in those instruments are 'used in their ordinary meaning,'" extrinsic evidence may help when "a written instrument uses 'technical words or phrases not commonly understood.'" 68 "And in that circumstance, the 'determination of the matter of fact' will 'preced[e]' the 'function of construction.' . . . This factual determination, like all other factual determinations, must be reviewed for clear error."
69
The Supreme Court noted that clear error review is "'particularly' important" in patent cases because "so much depends upon familiarity with specific scientific problems and principles not usually contained in the general storehouse of knowledge and experience." 70 The Court further emphasized that "[a] district court judge who has presided over, and listened to, the entirety of a proceeding has a comparatively greater opportunity to gain that familiarity than an appeals court judge who must read a written transcript or perhaps just those portions to which the parties have referred." 71 Building on its Markman framework, the Supreme Court's Teva decision endorses a hybrid standard of appellate review that is balanced, structurally sound, and legally appropriate. Under this hybrid standard, factual determinations underlying claim construction rulings are subject to the "clearly erroneous" (or "abuse of discretion") standard of review, while the Federal Circuit exercises de novo review over the ultimate claim construction decision. In this manner, district judges can use their distinctive vantage point and evidentiary tools to ferret out factual underpinnings while the Federal Circuit can operate as a check on fidelity to the patent instrument. Therefore, even though the Federal Circuit retains de novo review of whether a trial court's construction of a patent claim comports with the intrinsic evidence-the patent document and prosecution history-the appellate court must nonetheless sustain the trial court's subsidiary factual findings unless clearly erroneous. Thus, where the intrinsic evidence does not resolve the meaning of a disputed patent claim term, the district court's resolution, if adequately grounded in extrinsic evidence, will control.
72
III. IMPLEMENTING THE TEVA REGIME: PATENT CASE MANAGEMENT In order to realize the promise of effectiveness and transparency that the Supreme Court sought in its Markman decision and garner the deference contemplated by Rule 52(a) as stressed in Teva, district judges should (1) delineate the disputed subsidiary factual questions prior to the Markman proceeding, (2) conduct focused briefing with supporting expert declarations and evidentiary hearings to create an adequate record for resolving such disputes, and (3) prepare a careful Markman order explaining the basis for their claim construction.
This process can be standardized through augmentation of the Patent Local Rules used in many jurisdictions. 73 Such rules provide for the exchange of proposed terms for construction by specified dates. Thereafter, the parties must meet and confer to narrow or resolve differences. If they cannot resolve their differences, they must prepare a joint claim construction and prehearing statement. 74 Within three weeks of the joint statement, the parties must simultaneously exchange proposed constructions of each disputed claim term and references from the patent specification or prosecution history that support its proposed construction and designate any supporting extrinsic evidence. 75 The Teva decision can be implemented most effectively by requiring parties to specifically identify underlying disputed facts in connection with 72 Justice Thomas, joined by Justice Alito, dissented on the ground that claim construction does not involve fact-finding. Id. at 845 (Thomas, J., dissenting disputed claim terms and how those disputed facts relate to the intrinsic evidence in the joint claim construction statement. The parties should also designate their proposed means of resolving the factual disputes. The district judge would then be in a position to structure the Markman hearing so as to develop a proper record for making factual findings. For example, the judge could request that the parties present expert testimony, with crossexamination. Following the hearing, the judge would then prepare an order explaining her view of the intrinsic evidence and any subsidiary factual findings. The Federal Circuit would then have a clear record of the basis for the judge's claim construction as well as the judge's reasoning. There is some risk that the Teva decision will result in greater cost and delay as parties engage in escalating battles of the experts. Such problems, however, are not unique to patent adjudication, although the technological complexity of patent cases creates greater opportunity for such tactics. District judges must be vigilant in emphasizing the centrality of the intrinsic evidence and exercise due caution in entertaining extrinsic evidence. After all, the Federal Circuit will scrutinize the district judge's decision to go beyond the intrinsic evidence to interpret claim meaning.
It is important to recognize that although many terms in patent claims are beyond a district judge's general experience, scientists and engineers have relatively clear understandings within their fields. In fact, many of the disputed terms that are appealed to the Federal Circuit are not technical scientific terms but common terms that are disputed within the context of the particular patent claim. 76 Scientists or engineers who take unjustified positions risk having federal judges impugn their credibility. Since their testimony would not occur before a jury, district judges have substantial leeway to press the experts to clarify their positions. Over time, this possibility should have the desired effect of bringing parties closer together in their allegations.
The Teva decision places a greater onus on district judges to understand and explain how they parse claim language. The decision affords them greater flexibility to use familiar tools for resolving factual disputes-presentation of evidence and expert testimony. At the same time, it demands that they delineate how disputed subsidiary facts relate to the intrinsic evidence. Ultimately, this framework adds to the reliability of the dispute resolution process by bringing better evidence, more careful scrutiny, and fuller explication to bear on claim construction.
By carefully preparing for Markman hearings, selectively using focused expert testimony to resolve disputed subsidiary facts, and clearly explaining their reasoning, district judges have the ability to achieve the goal of effective, transparent, and well-reasoned patent claim constructions. As this process takes root, patent litigation will become more predictable and understandable. We can also hope that more cases will settle sooner, 76 See Informal Deference, supra note 9, at 68. especially after Markman rulings.
IV. THE INTERPLAY OF PATENT CLAIM CONSTRUCTION AND CLAIM
INDEFINITENESS POST-TEVA The Teva decision also implicates appellate review and case management of claim indefiniteness, another salient patent law doctrine. 77 As noted above, the claim construction controversy in the Teva case pertained to Sandoz's assertion of a claim indefiniteness invalidity defense. Since the district judge upheld the validity of Teva's patent 78 81 In view of the Supreme Court's rejection of Cybor's de novo standard of review of patent claim construction in Teva, there is good reason to believe that a district judge's determination of claim indefiniteness would also fall within the Rule 52(a)(6) framework on which the Supreme Court relied. Under the Supreme Court's Nautilus decision, Section 112(b) requires that "a patent's claims, viewed in light of the specification and prosecution history, inform those skilled in the art about the scope of the invention with reasonable certainty." 82 Thus, like claim construction, the district judge may well need to hear from skilled artisans and resolve disputes in determining whether the claims are indefinite. And where experts disagree, the court will be required to make subsidiary factual findings based upon the credibility of the witnesses or tools available to district judges. Hence, the lower court's factual findings are entitled to deference by the Federal Circuit to the extent that the intrinsic evidence does not control.
The Teva case also sheds light on the allocation of decisionmaking authority between judge and jury. The majority confirmed that the Supreme Court used the phrase "within the province of the court" in Markman to create a distinct category of rulings with a factual basis that lie outside of the Seventh Amendment right to a jury. 83 Like claim construction, the assessment of claim indefiniteness has no direct antecedent in pre-1791 cases. 84 Moreover, the same functional considerations that led the Court to place claim construction within the province of the court apply to indefiniteness. 85 Therefore, although claim indefiniteness ought not be characterized as a pure question of law, it nonetheless falls exclusively "within the province of the court."
Even though the question of claim indefiniteness is, like claim construction, a question for the judge and not a jury, the evidentiary standard for invalidity defenses is higher (clear and convincing evidence) than for claim construction (preponderance of the evidence) due to the Patent Act's presumption of validity. 86 Nonetheless, it is difficult to imagine a scenario in which a judge were to decide that a term cannot be construed under the preponderance standard but declines to hold that it is indefinite due to the higher clear and convincing standard. This seems to be a distinction without a difference, but it would nonetheless be prudent for a district judge to state in finding a claim is indefinite that she does so by clear and convincing evidence. In essence, the preponderance and clear and convincing evidence standards collapse in this situation.
The upshot of these considerations is that district judges ought to resolve the question of claim indefiniteness at the same stage that it considers claim construction. This will economize judicial resources, simplify patent litigation, and potentially increase settlement where subsidiary factual underpinnings entitle the district judge's resolution to deference on appeal. appellate review, resolving one of the most divisive issues in patent litigation over the past two decades. Its efficacy, however, depends critically upon district judges earning deference for the right reasons. District judges will need to implement effective procedures for ferreting out subsidiary factual disputes bearing on claim construction, scour the intrinsic evidence for contraindications, develop a sufficient evidentiary record for resolving the dispute, and explain their analysis. To borrow a phrase from grade school teachers, district courts must not merely record their answer; they must "show their work." Such an approach holds the promise of ensuring that claim construction integrates careful analysis of the intrinsic evidence with reliable evidence, where needed, of how skilled artisans understand patent claim terms.
CONCLUSION

